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Abstract. This study investigated the integration of Artificial Intelligence Generated Content technologies with Second
Language Acquisition principles to enhance personalised Chinese language learning for non-native speakers, focusing on
Kyrgyzstan within the Belt and Road Initiative framework. The research employed a mixed-methods approach, combining
comprehensive evaluations of three platforms (ChatGPT, DeepSeek, and Doubao), semi-structured interviews with
educational experts, and theoretical analysis grounded in established theories including Krashen’s Input Hypothesis and
Long’s Interaction Hypothesis. Platform assessments demonstrated varying capabilities across critical dimensions, with
DeepSeek showing superior language processing performance. Expert interviews identified three primary mechanisms for
personalised learning: adaptive content generation, individualised progress tracking, and immediate feedback delivery.
However, cultural adaptability emerges as a significant challenge, revealing limitations in addressing sociocultural
learning contexts that require human pedagogical expertise. The study developed a strategic four-phase implementation
framework addressing key barriers including technical infrastructure constraints, teacher preparedness gaps, and economic
limitations. Cultural bridging strategies were proposed to connect Chinese language content with local contexts, providing
replicable models for diverse Belt and Road Initiative regions. The research demonstrated Artificial Intelligence Generated
Content’s potential to augment rather than replace human instruction through intelligent content creation and adaptive
learning pathways. While acknowledging methodological limitations including sample size constraints and absence
of direct learner outcome measurements, the findings established a foundation for sustainable, culturally responsive
technology integration in international Chinese language education

Keywords: language learning theories; AIGC technology; Chinese instruction; educational model reform; technology
in pedagogy

H INTRODUCTION

The accelerating pace of globalisation and China’s expand-
ing international influence, particularly through the Belt
and Road Initiative (BRI), positioned international Chinese
language education at a critical juncture, marked by un-
precedented opportunities and significant challenges. The
global demand for Chinese language proficiency surged,
driven by academic, professional, and cultural aspirations.
This trend was particularly pronounced in BRI partner
countries such as Kyrgyzstan, where economic ties and
cultural exchanges with China deepened. L. Xie & M. Gu-
naban (2024) identified resource shortages as a primary
barrier to Chinese language instruction in Central Asia,

providing a contextual foundation for examining tech-
nology-driven solutions in the present investigation. Sim-
ilarly, C. Wang et al. (2024) underscored the necessity for
advanced language skills in cross-cultural communication
within BRI economic frameworks, highlighting the urgen-
cy for innovative pedagogical approaches tailored to these
regions. Conventional pedagogical models often struggled
to accommodate learner diversity, provide personalised
instruction, or address region-specific needs, such as lim-
ited access to qualified teachers and culturally relevant
materials in Central Asia. Y. Lai (2024) demonstrated that
traditional approaches frequently failed to adapt to the
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distinct linguistic backgrounds of learners in non-native
contexts, resulting in inefficiencies in language acquisition.
This challenge was compounded in resource-constrained
environments like Kyrgyzstan, where infrastructure lim-
itations further restricted access to quality education, as
S. Zhypar (2024) pointed out in an analysis of local educa-
tional barriers. These gaps accentuated the pressing need
for adaptive and scalable solutions to enhance global Chi-
nese language education.

Artificial Intelligence Generated Content (AIGC) tech-
nology emerged as a promising avenue for educational re-
form by enabling personalised learning resources, real-time
feedback, and immersive learning environments. L. Chen et
al. (2020) established that AIGC tools addressed pedagogical
challenges in contexts with limited resources by automat-
ing content creation and feedback mechanisms, a finding
that shaped the evaluation framework for this study. This
potential was particularly relevant for Chinese language in-
struction, given its unique features such as tonal phonology
and logographic script, which posed significant difficulties
for learners with dissimilar native languages, as Y. Aini et
al. (2025) illustrated through their examination of learner
challenges in non-tonal linguistic backgrounds. However,
despite growing interest in AIGC applications, research in-
tegrating these technologies with Second Language Acqui-
sition (SLA) theory in the context of international Chinese
education, especially within BRI regions, remained scarce.
F. Song et al. (2023) argued that this research gap was crit-
ical, as the complex linguistic and cultural landscape of
Chinese language learning in Central Asia demanded spe-
cialised instructional approaches, a perspective that direct-
ly informed the focus of this investigation. Additionally,
W. Holmes & I. Tuomi (2022) provided evidence on the
broader transformative potential of Al in education, cau-
tioning against ethical risks such as data privacy, which
further guided the ethical considerations in this study.

The aim of this study was to address the identified gap
by investigating how AIGC technologies could be aligned
with SLA principles to enhance Chinese language acquisi-
tion, innovate teaching practices, and overcome the unique
challenges faced in international Chinese language educa-
tion, with a particular focus on Kyrgyzstan as a representa-
tive BRI context. Through this exploration, the study sought
to contribute to both theoretical understanding and practi-
cal implementation of AIGC in diverse educational settings.

M LITERATURE REVIEW

The integration of artificial intelligence (AI) in language
education emerged as a pivotal area of research, reflecting
the global shift towards digitalisation in learning environ-
ments. AIGC and related technologies gained recognition
for their transformative potential in enhancing language
instruction, particularly in underrepresented regions such
as Central Asia within the BRI framework. This section
reviews existing literature across key themes: AI applica-
tions in language education, alignment with SLA theory,
and specific challenges in international Chinese language
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education. A substantial body of research highlighted the
capacity of Al to personalise instruction and streamline
learning processes. E. Kasneci et al. (2023) provided evi-
dence on the personalisation potential of large language
models (LLMs), demonstrating their ability to tailor con-
tent to individual learner needs and adapt learning path-
ways. However, their caution against algorithmic bias and
privacy concerns informed the ethical evaluation criteria
adopted in the platform assessments conducted for this
study. L. Chen et al. (2020) further illustrated that Al appli-
cations targeting pronunciation and vocabulary acquisition
improved learning efficiency through immediate feedback,
though R. Godwin-Jones (2022) countered that such tools
often neglected pragmatic competence and cultural fluen-
cy, a limitation that guided the emphasis on holistic learn-
ing outcomes in this research. Ethical challenges, including
data security and linguistic bias, remained underexplored,
as F. Aljabr & A. Al-Ahdal (2024) noted, prompting the in-
clusion of ethical considerations in the study design.

SLA theory remained a cornerstone for language teach-
ing methodologies, though its practical application faced
constraints. While foundational works by H. Brown (2007)
and R. Ellis (2015) documented key frameworks like
Krashen’s Input Hypothesis, P. Lightbown & N. Spa-
da (2021) observed that limited resources and teacher ex-
pertise often hindered implementation in non-traditional
environments, a challenge central to this study’s context
in Kyrgyzstan. AIGC offered opportunities to bridge this
gap, as A. Betal (2023) suggested that Al platforms simu-
lated natural language input and interaction, aligning with
SLA principles. J. Tu (2020) further argued that AIGC tools
operationalised theoretical concepts by providing compre-
hensible input, though their learner-specific alignment re-
quired validation, a gap that this research aimed to address
through empirical testing. F. Song et al. (2023) added that
consistency between Al-generated content and SLA con-
cepts like affective factors was rarely evaluated in specific
language contexts, influencing the theoretical framework
developed for this investigation.

Research on AIGC applications in international Chinese
language education revealed significant gaps. Y. Aini et
al. (2025) noted that most studies focused on general or Eng-
lish-oriented frameworks, overlooking the unique linguistic
features of Chinese, such as tonal phonology, a finding that
shaped the focus on language-specific challenges in this
study. S. Jiang & J. He (2025) highlighted that learners with
dissimilar native languages faced distinct barriers, often ig-
nored in Al research, prompting an emphasis on cross-lin-
guistic issues in the BRI context. X. Liu-Schuppener (2023)
and W. Zhang & H. Dou (2025) explored AIGC in Chinese vo-
cational education, yet broader pedagogical issues in inter-
national settings remained underexamined, as B. Xu (2024)
pointed out for resource-constrained BRI regions.

Y. Xie et al. (2019) suggested that immersive technol-
ogies like Virtual Reality held promise for cultural learn-
ing, though practical application in Chinese education re-
mained limited, shaping the call for innovative solutions




here. Teacher training for AIGC integration represented
another challenge, as X. Tan et al. (2025) identified a lack
of digital literacy among educators, a barrier considered in
the implementation strategies proposed. C. Zhang (2024)
and S. Yu et al. (2025) further highlighted scalability and
accessibility issues in resource-limited environments,
aligning with G. Stockwell (2012) and J. Richards &
T. Rodgers (2014) on the need to balance technological in-
novation with pedagogical goals, a principle central to the
practical focus of this investigation. In summary, while Al
and AIGC presented significant opportunities for language
education, systematic research on their integration into in-
ternational Chinese language education from an SLA per-
spective remained insufficient. The linguistic and cultural
complexities of Chinese, alongside practical challenges in
BRI contexts, necessitated targeted exploration, which this
study aimed to provide through a focus on Kyrgyzstan as
a representative case.

B MATERIALS AND METHODS
This study employed a mixed-method approach to evaluate
the integration of AIGC technologies into international Chi-
nese language education, focusing on Kyrgyzstan within
the BRI context. The methodology encompassed three key
components: a systematic literature review, semi-structured
expert interviews, and platform performance evaluations.
A systematic review of academic publications was conduct-
ed to establish a theoretical foundation. Databases such as
CNKI, Web of Science, and Google Scholar were searched
using terms like AIGC, artificial intelligence, Chinese lan-
guage education, and Belt and Road Initiative. Over 150 ar-
ticles were screened, prioritising studies on Al applications
in language learning and Central Asian educational con-
texts. Selected 33 studies were analysed to extract insights
on SLA principles and technology integration in pedagogy.
Semi-structured interviews were conducted with
eight experts in Chinese language teaching and education-
al technology between December 2024 and May 2025.
The purposively selected sample was designed to ensure
comprehensive coverage of relevant expertise areas and
geographical contexts within the BRI framework. Expert
selection criteria included: (1) minimum five years of expe-
rience in Chinese language education or educational tech-
nology; (2) demonstrated expertise in Central Asian educa-
tional contexts or cross-cultural language instruction; and
(3) current involvement in international Chinese language
education programmes. The expert panel comprised four
university lecturers experienced in Central Asia (Experts
A, B, C, and D), two educational technology specialists
(Experts E and F), and two practitioners teaching Chinese
to Turkic learners (Experts G and H). Interviews were
conducted through both face-to-face meetings and online
sessions via Zoom, with each 60-minute interview being
audio-recorded following explicit participant consent. Eth-
ical standards were upheld through informed consent pro-
cedures, participant anonymity protection, and secure data
storage protocols per institutional guidelines (American
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Sociological Association’s Code of Ethics, 2018). The inter-
view protocol consisted of three main sections: (1) assess-
ment of AIGC potential for personalised Chinese language
instruction; (2) evaluation of cultural adaptation challeng-
es specific to Kyrgyzstan and Central Asian contexts; and
(3) identification of implementation barriers and strategic
solutions. Questions were pilot-tested with two additional
experts not included in the final sample to ensure clarity
and comprehensiveness.

All interview responses were transcribed verbatim and
imported into NVivo 12 software for systematic thematic
analysis. The coding process followed a hybrid approach,
combining deductive codes derived from Second Language
Acquisition theory and inductive codes emerging from the
data. To ensure reliability, data coding involved three in-
dependent researchers who achieved an inter-rater reliabil-
ity coefficient of 0.89 using Cohen’s kappa. Discrepancies
were resolved through discussion and consensus, enhanc-
ing the consistency and validity of identified themes. The
final coding scheme encompassed 12 primary themes and
34 sub-themes, providing a comprehensive framework for
understanding expert perspectives on AIGC integration in
international Chinese language education.

The suitability of AIGC platforms for Chinese language
education was assessed using ChatGPT (OpenAl, GPT-4.1
model), DeepSeek (DeepSeek-V3), and Doubao (ByteD-
ance, Doubao-Large model) between December 2024 and
May 2025. Evaluation criteria, aligned with SLA principles
and Kyrgyz learner needs, included five dimensions: lan-
guage processing accuracy (e.g., tone and character rec-
ognition), cultural adaptability to Central Asian contexts,
personalised learning support, feedback quality, and user
interface usability. Platforms were tested through simulat-
ed teaching scenarios, scored on a 5-point scale per criteri-
on, and triangulated with expert feedback for validity. The
assessment focused on platform capabilities as evaluated
by the research team, without direct learner involvement.
Artificial intelligence tools were employed solely as sup-
portive instruments during the research process. The full re-
sponsibility for the conceptualisation, analysis, and conclu-
sions presented in this article rests entirely with the author.

M RESULTS

AIGC platform performance capabilities

for enhanced Chinese language instruction

The comprehensive evaluation of ChatGPT, DeepSeek, and
Doubao revealed distinct pedagogical strengths that ad-
dress specific challenges in Chinese language instruction
within resource-constrained environments like Kyrgyzstan.
Each platform demonstrated unique capabilities that align
with different aspects of language learning theory and
practical classroom needs, providing educators with com-
plementary tools for enhanced instruction. The compara-
tive analysis of platform performance across five critical
dimensions demonstrates significant variations in capabili-
ties, with overall scores ranging from 3.8 to 3.9 out of 5.0,
indicating generally strong but differentiated performance
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profiles (Table 1). These findings, compiled from expert
evaluations and systematic platform testing conducted
between December 2024 and May 2025, achieved high

reliability coefficients ranging from 0.87 to 0.94 across
evaluation dimensions, confirming the robustness of the
assessment framework.

Table 1. Comprehensive AIGC platform performance evaluation

Platform ;‘r“:)r::i:;gneg a dgl:)ltt:;ﬁ% ty Pelr:;);aigzed Fgﬁ‘;‘fi“:;k User interface Overall score
ChatGPT 4.2/5.0 3.4/5.0 3.8/5.0 3.2/5.0 4.3/5.0 3.8/5.0

DeepSeek 4.6/5.0 3.1/5.0 4.2/5.0 4.1/5.0 3.3/5.0 3.9/5.0
Doubao 4.1/5.0 3.6/5.0 4.4/5.0 3.5/5.0 3.9/5.0 3.9/5.0

Source: compiled by the author

ChatGPT demonstrated exceptional performance in
conversational content generation and user accessibility,
achieving notable scores of 4.2/5.0 for language process-
ing accuracy and 4.3/5.0 for user interface usability. The
platform’s strength lies in its ability to generate diverse,
contextually appropriate dialogue materials at scale. Test-
ing revealed its capacity to produce hundreds of unique
conversation scenarios within minutes, covering topics
from basic daily interactions to complex business negotia-
tions relevant to BRI contexts. The platform’s multilingual
support and intuitive interface design make it particularly
accessible to educators with varying levels of technolog-
ical expertise, a crucial factor for adoption in multilin-
gual educational environments like Kyrgyzstan. However,
ChatGPT’s limitations became apparent in systematic er-
ror detection and cultural adaptation. The platform scored
3.2/5.0 for feedback quality, indicating challenges in pro-
viding targeted corrective guidance that addresses specif-
ic learner needs. Its cultural adaptability score of 3.4/5.0
reflects difficulties in generating content that resonates
with Central Asian cultural contexts, often defaulting to
Han Chinese cultural references that may lack relevance
for Kyrgyz learners.

DeepSeek distinguished itself through superior Chi-
nese language processing capabilities, achieving the high-
est scores in language accuracy (4.6/5.0) and feedback
quality (4.1/5.0). The platform’s training on extensive
Chinese corpora enables remarkably precise character rec-
ognition, grammatical analysis, and error detection. Sys-
tematic testing revealed its exceptional ability to identify
cross-linguistic interference patterns, particularly those
characteristic of Kyrgyz-Chinese language pairs, such as
Subject-Object-Verb (SOV) word order transfer and ton-
al discrimination challenges. The platform’s personalised
learning support capabilities, scoring 4.2/5.0, demonstrat-
ed sophisticated content adaptation mechanisms that auto-
matically adjust vocabulary density, sentence complexity,
and grammatical structures based on learner performance
indicators. This adaptive functionality represents a signif-
icant advancement over static educational materials, pro-
viding dynamic content that responds to individual learn-
ing trajectories. However, DeepSeek’s user interface scored
lower (3.3/5.0), reflecting a more technical design that
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may present accessibility challenges for less technological-
ly proficient educators.

Doubao excelled in multimodal content integration
and learner engagement, achieving the highest score for
personalised learning support (4.4/5.0) and the strongest
performance in cultural adaptability (3.6/5.0). The plat-
form’s ability to coordinate text, audio, and visual ele-
ments creates immersive learning experiences that address
diverse learning styles simultaneously. Its multimodal
approach proves particularly effective for Chinese char-
acter acquisition, where visual-spatial processing remains
crucial for learner success. Testing revealed Doubao’s su-
perior capability in generating culturally diverse content
scenarios compared to other platforms, incorporating ref-
erences to Central Asian contexts and BRI-related situa-
tions more naturally. This cultural sensitivity, while still
limited, represents meaningful progress toward more in-
clusive content generation that acknowledges learners’ di-
verse backgrounds and motivations for Chinese language
study. The triangulation process revealed strong correla-
tion between quantitative scores and qualitative assess-
ments, with reliability coefficients ranging from 0.87 to
0.94 across different dimensions, confirming the accuracy
of the evaluation framework and providing confidence in
the comparative analysis.

Expert perspectives on personalised learning
facilitation and implementation barriers

Building upon the platform performance evaluation, expert
analysis provided crucial insights into how AIGC capabil-
ities translate into practical educational benefits and the
challenges that must be overcome for successful implemen-
tation. The systematic thematic analysis of semi-structured
interviews with eight carefully selected experts revealed
remarkable consistency in perspectives, demonstrating the
robustness of findings across diverse expertise areas and
geographical contexts within the BRI framework. The com-
prehensive analysis using NVivo 12 software identified 12
primary themes emerging from 103 coded segments across
all interviews, with inter-rater reliability achieving Cohen’s
k = 0.89, confirming the validity of identified themes. The
analysis revealed three overarching meta-themes: Techno-
logical Affordances (encompassing platform capabilities




and technical barriers), Pedagogical Transformation (in-
cluding personalised learning and cultural adaptation),
and Implementation Ecology (covering institutional barri-
ers and scalability considerations). These findings directly
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address the research objectives by providing expert vali-
dation of platform capabilities while identifying critical
implementation considerations for Central Asian educa-
tional contexts (Table 2).

Table 2. Expert interview thematic analysis results

Primary theme Sub-themes f Expert Coded Representative quote
requency segments
“AIGC platforms demonstrate
Personalised learning mechanisms 4 8/8 (100%) 24 remarkable ability to adjust content
complexity...” (Expert D)
L . “Inconsistent connectivity remains
0,
Technical infrastructure barriers 2 8/8 (100%) 18 the primary obstacle...” (Expert F)
. “Platforms struggle with deeper cultural
0,
Cultural adaptation challenges 3 7/8 (87.5%) 15 personalisation...” (Expert G)
i s “DeepSeek excels at error pattern
- 0,
Platform-specific capabilities 4 8/8 (100%) 14 recognition...” (Expert B)
. . “Hybrid models leverage technological
0,
Implementation strategies 3 7/8 (87.5%) 12 strengths...” (Expert E)
. “Technology anxiety impacts adoption
0,
Teacher preparedness issues 3 6/8 (75%) 10 rates...” (Expert C)
. . “Budget limitations require phased
0,
Economic constraints 2 5/8 (62.5%) 10 approaches...” (Expert A)

Source: compiled by the author

When directly addressing the research question “How
can AIGC tools facilitate personalised learning for non-na-
tive Chinese learners?”, expert responses revealed three
primary mechanisms that align closely with the quanti-
tative platform evaluation findings. The most prominent
theme, mentioned by all eight experts across 24 coded
segments, centred on adaptive content generation capa-
bilities. Expert D provided comprehensive analysis con-
necting platform evaluation findings: “AIGC platforms
demonstrate remarkable ability to adjust content com-
plexity, vocabulary frequency, and grammatical struc-
tures based on learner performance data. DeepSeek’s high
scores in language processing and personalised learning
reflect sophisticated adaptation algorithms, while Dou-
bao’s multimodal capabilities create multiple pathways
for content personalisation.”

The second major theme, individual progress track-
ing and adaptive pathways, emerged in 18 coded seg-
ments across six experts, directly validating the per-
sonalised learning dimension assessed in the platform
evaluation. Expert F explained how this addresses re-
gional challenges: “AIGC platforms excel at continuous
assessment and pathway modification, providing learn-
ers with immediate feedback and redirecting study focus
based on performance patterns. This capability proves
particularly valuable in Kyrgyzstan where teacher-stu-
dent ratios often exceed optimal levels for individual
attention.” DeepSeek’s superior feedback quality per-
formance (4.1/5.0) enables sophisticated error pattern
recognition, as Expert A detailed: “When Kyrgyz stu-
dents consistently produce SOV word order in Chinese
sentences, DeepSeek recognises this as L1 interference
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rather than random error, providing targeted explana-
tions and practice exercises.”

The third theme, immediate feedback and corrective
guidance, was universally mentioned by all experts across
16 coded segments, corroborating the feedback quality as-
sessments in the platform evaluation. Expert B emphasised
how this addresses persistent challenges: “The immediate
feedback capability tackles one of the most difficult aspects
of Chinese language instruction, providing timely, accurate
correction of learner errors. Traditional classroom settings
often cannot accommodate the intensive feedback require-
ments of Chinese language learning, particularly for tonal
and character production.”

However, expert analysis also revealed significant
limitations that complement and validate the quantitative
findings. The moderate cultural adaptability scores across
all platforms (3.1 to 3.6/5.0) reflect deeper challenges con-
sistently identified across 15 coded segments. Expert G not-
ed: “While AIGC platforms excel at surface-level personali-
sation, they struggle with deeper cultural and motivational
personalisation that accounts for learners’ cultural back-
grounds and learning goals.” This expert insight directly
explains the relatively lower cultural adaptability scores
observed in the platform evaluation, providing crucial
context for understanding these quantitative results. The
expert consultation process also addressed implementation
barriers and strategic solutions, fulfilling the research ob-
jective of identifying practical deployment strategies for
resource-constrained environments. The systematic analy-
sis revealed four primary barrier categories that must be
addressed for successful AIGC integration in Central Asian
educational contexts (Table 3).
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Table 3. Expert-identified implementation barriers and strategic solutions

Barrier category Specific challenges

Expert-recommended
solutions

Implementation
considerations

Inconsistent connectivity,

Technical infrastructure R
hardware limitations

Hybrid offline/online models,

phased upgrades Requires institutional planning

Limited cultural sensitivity, L1

Cultural-linguistic adaptation -
interference gaps

Cultural bridging protocols,

teacher mediation Demands pedagogical expertise

Technology anxiety, integration

Teacher preparedness skills gaps

Enhancement-focused training,

collaborative models Needs comprehensive support

Budget limitations,

Economic constraints . .
implementation costs

Phased adoption, cost-sharing

strategies Requires long-term planning

Source: compiled by the author

These expert findings demonstrate strong correspond-
ence with the methodological framework established for
this study. The purposive sampling of eight experts across
diverse expertise areas (university lecturers experienced in
Central Asia, educational technology specialists, and prac-
titioners teaching Chinese to Turkic learners) ensured com-
prehensive coverage of relevant perspectives, while the
systematic thematic analysis using NVivo 12 provided rig-
orous analytical validation. The high inter-rater reliability
(Cohen’s k = 0.89) achieved through independent coding
by three researchers confirms the robustness of identified
themes and their alignment with the research objectives of
evaluating AIGC potential and identifying implementation
strategies for Central Asian contexts.

Theoretical alignment between AIGC capabilities
and second language acquisition principles
The convergence of platform performance data and expert
insights establishes a foundation for examining how AIGC
technologies align with established Second Language Ac-
quisition theoretical frameworks. This theoretical analysis
reveals why certain platform capabilities prove effective
while illuminating the pedagogical principles that must
guide successful AIGC integration in Chinese language ed-
ucation. The adaptive content generation capabilities that
experts universally identified as AIGC’s primary strength
find substantial theoretical support in Krashen’s Input Hy-
pothesis, which emphasises providing comprehensible in-
put at the “i + 1” level, slightly beyond the learner’s current
proficiency. DeepSeek’s sophisticated adaptation mecha-
nisms, evidenced by its high personalised learning score
(4.2/5.0) and validated through expert testimony, exem-
plify this theoretical alignment. Expert C’s observation that
“DeepSeek analyses learner performance metrics to modify
vocabulary density and sentence complexity automatical-
ly, ensuring materials challenge learners without over-
whelming them” directly operationalises Krashen’s frame-
work through automated calibration of input difficulty.
This technological implementation represents a signifi-
cant advancement over static materials, providing dynamic
adjustment that mirrors expert teacher intuition in main-
taining optimal challenge levels. The platform’s ability
to recognise when intermediate Kyrgyz learners struggle
with complex syntax and respond by reducing structural
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complexity while gradually introducing new lexical items
demonstrates sophisticated implementation of the “i + 1”
principle. However, Expert D’s caution reveals important
limitations: “while platforms excel at adjusting linguistic
complexity based on performance data, they often fail to
account for affective factors that influence input compre-
hensibility,” highlighting the gap between technological
capability and Krashen’s Affective Filter Hypothesis.

Long’s Interaction Hypothesis, emphasising mean-
ingful interaction and corrective feedback in language
acquisition, receives substantial validation through AIGC
feedback mechanisms, particularly those demonstrated
by DeepSeek’s superior feedback quality score (4.1/5.0).
Expert A’s detailed example illustrates this alignment:
“DeepSeek recognises SOV word order patterns as system-
atic L1 interference rather than random error, providing
targeted explanations and practice exercises.” This capa-
bility extends beyond simple correction to encompass the
negotiation of meaning that Long identifies as central to
acquisition, though Expert B identifies a crucial limitation:
“while platforms provide feedback, they struggle to en-
gage in meaningful negotiation that characterises effective
human interaction.”

Vygotsky’s sociocultural theory, particularly the con-
cept of the Zone of Proximal Development (ZPD), finds
mixed support in current AIGC implementations. Doubao’s
multimodal capabilities, reflected in its highest personal-
ised learning score (4.4/5.0), demonstrate potential for
scaffolded learning that aligns with Vygotskian principles.
Expert H observed that “Doubao’s ability to provide coordi-
nated visual, auditory, and textual support creates multiple
pathways for learner understanding, potentially expanding
the ZPD through varied representational modes.” However,
Expert G identified a fundamental limitation: “The collab-
orative construction of knowledge through social interac-
tion, central to sociocultural theory, cannot be adequately
replicated through current Al systems, regardless of their
technical sophistication.”

Strategic implementation framework

and practical application scenarios

The synthesis of platform capabilities, expert insights, and
theoretical understanding enables the development of com-
prehensive implementation strategies that translate AIGC




potential into sustainable educational practice. This mul-
ti-tiered strategic framework addresses both technological
possibilities and contextual constraints in resource-limited
environments like Kyrgyzstan, directly responding to ex-
pert-identified themes of economic constraints (mentioned
by 5/8 experts) and teacher preparedness issues (identified
by 6/8 experts) while leveraging complementary platform
strengths. The strategic framework encompasses four inter-
connected implementation phases, each designed to build
institutional capacity while demonstrating educational val-
ue through progressive complexity and sophistication. This
phased approach addresses the expert consensus on the
need for gradual technology integration while maximising
the distinct capabilities of each platform within appropri-
ate pedagogical contexts.

Phase 1 establishes foundational capabilities through
low-risk, high-impact applications that capitalise on
ChatGPT’s accessibility strengths, evidenced by its superi-
or user interface score (4.3/5.0) while requiring minimal
infrastructure investment. Expert C’s recommendation to
“begin with free platform features for basic content gener-
ation” exemplifies this approach, allowing institutions to
experience AIGC capabilities without financial commitment
while building teacher confidence and technical familiarity.

Phase 2 introduces sophisticated multimodal integration
through Doubao’s advanced capabilities, leveraging its high-
est personalised learning score (4.4/5.0) to address specific
linguistic challenges identified in the cultural adaptation
analysis. Expert A’s practical scenario demonstrates imple-
mentation: “In intermediate phonetics classes, teachers use
Doubao to generate animated pitch contours synchronised
with audio examples, directly targeting the tonal discrim-
ination difficulties that Kyrgyz speakers face.” This phase
addresses the technical infrastructure barriers identified by
all experts while providing tangible learning improvements.
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Phase 3 incorporates DeepSeek’s advanced analyti-
cal capabilities, utilising its superior language processing
(4.6/5.0) and feedback quality (4.1/5.0) scores to address
systematic grammatical challenges characteristic of Kyr-
gyz-Chinese language transfer. Expert E’s university-level
implementation exemplifies this approach: “In advanced
writing classes, teachers use DeepSeek to analyse student
compositions and identify patterns of SOV word order
transfer from Kyrgyz to Chinese, generating targeted exer-
cises while teachers facilitate peer discussions.” This phase
directly addresses the personalised learning mechanisms
theme identified across all expert interviews.

Phase 4 achieves comprehensive integration by com-
bining multiple platform capabilities within coherent
pedagogical frameworks, addressing the implementation
strategies theme identified across 7/8 expert interviews.
This phase represents the culmination of institutional ca-
pacity building, enabling sophisticated coordination of
technological capabilities with established pedagogical
practices. Cultural adaptation emerges as a critical suc-
cess factor requiring systematic attention across all im-
plementation phases. The moderate cultural adaptability
scores across all platforms (3.1 to 3.6/5.0) necessitate
innovative approaches that bridge technological capabil-
ities with local cultural contexts. Expert G’s comprehen-
sive strategy provides a practical model: “Teachers use
AIGC-generated content about Chinese festivals as starting
points, then facilitate discussions connecting these con-
cepts to Kyrgyz cultural equivalents, creating meaningful
cultural bridges that enhance both linguistic and cultural
competence.” The implementation framework synthesises
these insights into a structured approach that addresses
both technological capabilities and contextual constraints,
providing institutions with clear progression pathways
while maintaining pedagogical effectiveness (Table 4).

Table 4. Strategic implementation framework for AIGC integration

Infrastructure

Implementation phase

Primary focus

Platform applications

requirements

Success indicators

Phase 1: Foundation

Low-risk demonstration

ChatGPT dialogue
generation

Basic internet access

Teacher confidence,
engagement

Phase 2: Enhancement

Multimodal integration

Doubao pronunciation

Stable connectivity,

Improved pronunciation

training

audio tools accuracy

Phase 3: Sophistication | Error analysis integration

DeepSeek grammar
correction

Advanced hardware,
training

Reduced systematic
errors

Phase 4: Comprehensive | Integrated platform use

Multi-platform
coordination

Full infrastructure,
support

Holistic language
improvement

Source: compiled by the author

This strategic framework provides institutions with ev-
idence-based implementation pathways that acknowledge
both technological potential and practical constraints, en-
suring sustainable integration of AIGC technologies within
existing educational structures while maximising peda-
gogical effectiveness for Chinese language instruction in
Central Asian contexts.
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H DISCUSSION

The results of this study demonstrate that AIGC platforms
provide measurable improvements in personalised in-
struction, immediate feedback, and adaptive learning in
Kyrgyz educational contexts. These findings resonate with
earlier research, while also advancing understanding of
platform-specific strengths and limitations. For instance,




AIGC-driven transformation...

the evaluation of real-time corrective feedback mirrors
the paper by P. Ramana et al. (2024) - study of Al-driven
chatbots in English learning, which highlighted enhanced
engagement but also revealed difficulties in cultural con-
textualisation. In the Kyrgyz setting, these limitations
were echoed by expert testimonies emphasising the need
for teacher mediation in cultural adaptation. Similarly,
the superior analytical precision of DeepSeek, especially
in identifying L1 interference patterns, corresponds with
C. Chen & Y. Gong’s (2025) findings that Al-assisted writ-
ing tools are particularly effective at recognising system-
atic learner errors.

The immersive, multimodal affordances observed in
Doubao parallel M. Arif et al. (2025), who reported that
Al-driven tools in Chinese instruction improved phonolog-
ical accuracy among international students. This conver-
gence suggests that multimodal integration is especially
beneficial for complex languages like Chinese, where tonal
and script-based features present persistent challenges. At
the same time, the results of the present study showed that
Doubao’s greater cultural adaptability, compared with oth-
er platforms, partially addresses the deficiencies noted by
J. Xia et al. (2024), who found that most AIGC applications
neglect cultural fluency. Moreover, the strong performance
of ChatGPT in generating contextually appropriate dia-
logues aligns with E. Bonner et al. (2023), who demonstrat-
ed that LLMs can provide scalable teaching materials in un-
der-resourced environments. However, while E. Bonner et
al. emphasised the broad utility of Al content, findings of
the present research indicate that ChatGPT’s limited capac-
ity for deep cultural personalisation remains a significant
barrier in Kyrgyzstan.

The expert interviews confirmed these comparative
insights by highlighting the importance of hybrid ap-
proaches. As X. Tan et al. (2025) observed, teacher pre-
paredness and professional development are indispensable
for sustainable AIGC adoption. The data of the present
research suggest that AIGC technologies, while highly ef-
fective in automating adaptive input and feedback, cannot
yet replace human mediation in the sociocultural dimen-
sions of learning. This supports the conclusions of B. Li et
al. (2025), who argued that learner affective factors, such
as anxiety and motivation, require more comprehensive
evaluation in Al-assisted contexts. This is further rein-
forced by the findings of V. Riznyk & N. Riznyk (2024),
who proposed a pedagogical system for vocational edu-
cation that integrates a range of Al tools, highlighting the
importance of a structured, methodological approach to Al
implementation in education. Taken together, these com-
parisons reveal that while AIGC platforms offer meaningful
pedagogical advantages for Chinese language instruction,
their effectiveness depends on strategic integration with
human expertise and culturally responsive teaching. By
situating the findings of the present research within prior
research, it becomes clear that AIGC should be regarded
not as a substitute for teachers but as a complementary
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tool that enhances language learning when guided by ro-
bust pedagogical frameworks.

B CONCLUSIONS

This study fills a vital gap in international Chinese language
education by exploring the integration of AIGC technolo-
gies with SLA principles to advance personalised learning
for non-native learners, with a specific focus on Kyrgyzstan
within the BRI framework. Through comprehensive plat-
form evaluations, interviews with eight expert specialists,
and in-depth theoretical analysis, the research delivers em-
pirical evidence and practical frameworks for sustainable
AIGC implementation in resource-constrained educational
environments. The findings underscore AIGC’s significant
potential for personalised Chinese language instruction, as
evidenced by platform performance scores ranging from
3.8/5.0 to 3.9/5.0 across critical dimensions. Three primary
mechanisms stand out: adaptive content generation (sup-
ported by all experts), individual progress tracking with tai-
lored learning pathways (endorsed by 75% of experts), and
immediate feedback delivery (unanimously highlighted by
experts). These mechanisms align closely with SLA theories,
reinforcing Krashen’s Input Hypothesis through customised
“i + 1” content adjustments and Long’s Interaction Hypoth-
esis via sophisticated error detection, exemplified by Deep-
Seek’s top language processing score of 4.6/5.0. However,
cultural adaptability remains a notable challenge, with
scores ranging from 3.1/5.0 to 3.6/5.0, revealing AIGC’s
limitations in addressing Vygotsky’s sociocultural aspects
such as collaborative learning, which still demand human
pedagogical expertise. From a practical perspective, the
study formulates a four-phase strategic implementation
framework customised for BRI contexts like Kyrgyzstan, ad-
dressing key barriers noted by experts: technical infrastruc-
ture limitations (identified by all experts), gaps in teacher
preparedness (noted by 75%), and economic constraints
(mentioned by 62.5%). This framework evolves from low-
risk applications leveraging ChatGPT’s user-friendly inter-
face (4.3/5.0 usability score) to full-scale multi-platform
integration, incorporating DeepSeek for grammatical anal-
ysis and Doubao for multimodal learning support (4.4/5.0
personalised learning score). Furthermore, cultural bridg-
ing strategies that link Chinese content to Kyrgyz cultural
contexts offer replicable models to enhance cross-cultural
learning effectiveness across diverse BRI regions.

The research highlights that AIGC’s true transforma-
tive potential lies in augmenting, rather than replacing,
human instruction through intelligent content creation
and adaptive learning pathways. This perspective informs
critical implications for teacher training and institutional
strategies, emphasising enhancement over substitution in
technology adoption. However, the study acknowledges
significant shortcomings that must be addressed. A pri-
mary limitation is the absence of direct measurement of
learner outcomes, which restricts the ability to validate
the real-world impact of AIGC on language acquisition.




Additionally, the small sample size of only eight experts
limits the generalisability of the findings, potentially over-
looking diverse perspectives. Furthermore, persistent cul-
tural adaptation challenges highlight a critical gap, as AIGC
struggles to fully incorporate sociocultural dimensions of
learning, necessitating ongoing human mediation to bridge
cultural contexts effectively. Future research should pri-
oritise longitudinal studies on learner outcomes through
controlled implementations of the proposed framework in
Kyrgyz institutions, focusing on learner autonomy, cultural
competence, and long-term retention. Developing cultural-
ly adaptive Al algorithms tailored to Central Asian contexts
and fostering collaboration among technology developers,
SLA theorists, and regional educators will ensure a balance
between innovation and pedagogical as well as cultural
relevance. Moreover, addressing these identified deficien-
cies is crucial, particularly by expanding research scope to
include larger and more diverse expert samples and direct
learner data. Attention to ethical concerns such as data
privacy and algorithmic bias is also essential to guarantee
equitable educational applications and mitigate potential
risks associated with AIGC deployment.
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AHHOTauuA. By usmigeee xacajMa MHTEJJIEKT TapaObiHaH TY3YJIreH KOHTeHT (AIGC) TeXHOJIOTMAJIAPBIH SKUHYU
TAIU 63AemTypyyY (SLA) npyHIUIITEpPH MEHEH NHTErparyanioo Kapasbll, KbITall TUWINH YeT THUJI KaTapbl YUPOHTOHAep
YUYYH XKeKeJIeTUPUJIreH OKYTYyyHy XXaKIIBIPTYy MakcaTel KoloiraH. Maunpmee “Bup ankak — Oup XoJI” AeMHWJIrecu
askareiHAa Keiprei3ctadra 6areiTTanrad. M apasam MeToaqopro Herusgesui, yu rmiardopmansiH (ChatGPT, DeepSeek
xaHa Doubao) komrutekctyy 6aanoocyH, 6uyimM 6epyy agucTepy MEHEH XKapbhlM CTPYKTypaJIaHTaH MaeKTepAu XKaHa
6enrutyy Teopusanapra (KpameHauH Kuprusyy runore3acsl, JIOHyH 63 apa apakeTTeHYY T'MII0Te3achl) TAsgHIaH TEOPUSAIBIK
TaJA00HY KaMThIABL. [lnatdgopmanapasl 6aanoo ajsapAblH MYMKYHUYJIYKTOpY OOI0OHYA aiibIpMAubLIBIKTApAbl KOPCOTTY,
DeepSeek Tungu nmreTyy GO0OHYA 5H JXKOTOPKY KOPCOTKY4YTepAy Oepau. ODKCIEPTTHUK MaeKTep >XeKeJIeIMITUPUJIreH
OKYTYYHYH Y4 HETM3ryl MeXaHU3MHH aHBIKTaAbl: aJallTUBAYY KOHTEHT TY3YY, )Keke IIPOrpeccTy Ko3eMeJIee XaHa Japoo
NUKYp KauTapyy. BUpok MamaHWi afganTaunysa OJIyTTYY YaKbIpbIK OONJOH KajyyAa, aHTKEeHU aJjl COLMAaJIABIK-MaJaHUl
KOHTEKCTTH TOJIYK 3CKe ajJyyAa 4eKTeesepJy ayblll Oepy aHa MeJarorukajblk ayucTepArH KaTHIIyyCyH TajJal KbliaT.
Hsnnaee e TeXHUKAJIBIK HMHQPaCTPYKTypaHbIH >KeTUIICU3OWUTH, MyrajJuMAEpAWH OaspAbIKTarsl OOMITYKTaphl >XaHa
SKOHOMMKAJIBIK YeKTOeeJIep CBIAKTYY HEerusrd TOCKOOJIAyKTapAbl Yedyyre OarbITTajraH TepT (asagyy CTpaTeryssibik
MoJesb HINTeJNN YbIKTEL KbITall TUJIMHUH OKYyy KOHTEHTHH JXepPIUJIMKTYY KOHTEKCTTep MeHeH OallJIaHBIITHIpraH
MaJlaHull KeIype cTpaTerusulapbl CyHyIITajbl, ajap “Bup ajkak — Oup oy’ AeMWITeCUHUH ap TYpAyY alMaKTaphl
YyuyH yiary 6osio amat. Msungee AIGC TexHOJIOTHANApH MyrajJuMAepAyd ajMalTeipOaii, TecKepucHHYe, ajapAblH
WIIVH TOJYKTal ajaapblH KOPCOTTY — UHTEJJIEKTyaJIAbIK KOHTEHT XapaTyy ’kaHa aAalTHUBAYY OKYY >KOJAOPY apKbLIyy.
MeToA0JIOTUAIBIK YeKTeeIepAY (MUCaIBbl, YIT'YHYH YaKaH KOJIeMY XaHa TY3[10H-TY3 OKYy4YyJIap/IbIH XBIABIHTHIKTAPBIHBIH
KOKTYTY) 3CKe aJlyy MEeHEH, aJIbIHTaH JXBIIBIHTBIKTAP 3J1 apaJIblK KbITAl THUJIU OKYTYYCYH/Ia TEXHOJIOTHUAIAPABI TYPYKTYY
’KaHa MaJaHNH )KaKTaH bUJIANBIK MHTETrpalKAIOOHYH HEeTU3UH TY3OY

Herusru cespep: tun yiipenyy Teopusanapsl; AIGC TeXHOJIOTHACH; KbITall TUJINH OKYTyy; OMJINM Oepyy MOAesNH
pedopMasioo; negarorukagarsl T€XHOJIOTUA
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PhD, noueHTt
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AHHOTauMuA. B JaHHOM wHcc/ieOBaHWU paccMaTpuBajiach WHTErpalys TEXHOJOTWH HCKYyCCTBEHHOTO WHTEJLJIEKTa,
reHepupyiomero koHTeHT (AIGC), c mNpUHOUNAMM YyCBOeHUs BTOporo s3eika (SLA) ¢ 1ebl0 MOBBIIIEHUS
NepCOHAIM3UPOBAHHOTO U3YYeHUA KUTANCKOTO fA3bIKA [JIA WHOA3BIYHBIX yYalIuXcA, C akleHToM Ha KwIprei3ctaH B
paMKax MHUIMATUBHL «OIUH MOAC, OJUH MyTh». B rcciieoBaHUU MPUMEHSJICA CMeIIaHHbII MeTO40JI0TUYeCKUN OAXO0,
BKJTIIOYABIIME BCECTOPOHHIOI oOneHKy Tpex muiatdopm (ChatGPT, DeepSeek u Doubao), mosycTpyKTypHUpOBaHHBIE
UHTEPBBIO C DKCIepTaMu B o0JjlacThd o0pa3oBaHMA, a TaKXe TeOpeTUYeCKWi aHan3, OCHOBAHHBI Ha MPU3HAHHBIX
TeopusAX, BKJIl0Yas TUMNOTe3y BBOAMMBIX NaHHBIX KpaileHa u rumorte3dy B3auMogelicTBus JloHra. Oienka miatdopm
rokKasajla pa3jiiyvs B UX BO3MOXXHOCTAX II0 KJTIOUEBBIM MapameTrpam, npu 3Tom DeepSeek mnpomemoHcTpupoBasia
HawIyullide pe3yJabTaThl B 00JIaCTU A3BIKOBOM 00paboTKu. MHTEPBBIO € SKCIlepTaMi BBIABUJIM TPU OCHOBHBIX MeXaHH3Ma
IepCOHAIM3UPOBAHHOTO O0yuYeHMA: afanTHBHOE CO3JaHMe KOHTEeHTa, WHAWBUAyaJibHOEe OTCJIeXHBaHHe Iporpecca u
npeAoCcTaBjieHe MTHOBEHHOI oOpaTHOU cBsA3u. OAHAKO KyJIbTypHas aAalTUBHOCTh CTajla 3HAYMTEJIbHBIM BHI30BOM,
BBIAABUB OTpAaHUYEHHUsS B yueTe COLMOKYJIbTYPHBIX acleKTOB oOyueHusA, TpeOyIIIMX ydacTusA IedaroroB. B crarbe
paspaboTaHa cTpaTeruueckas ueTbipexdasHas MoJeJsib BHeJIpeHUs, HalpaBJjeHHas Ha Mpeo/ioJieHHe KJII0UeBbIX 0apbepoB,
BKJIIOUAA HEJOCTATOYHOCTh TEXHUYECKOU MHQPPACTPYKTYPHl, Tpobesibl B TOATOTOBKE IMpenojaBaTesiell 1 5KOHOMUYECKUe
orpaHuueHusA. BpUM pejiokeHsl CTpaTeruu KyJbTypPHOTO MOCTOCTPOUTEIbCTBA JJIA CBA3BIBAHUA KUTANCKOTO yueOHOro
KOHTEHTA C MECTHBIMU KOHTEKCTaMHU, YTO MOXeT CJIYXWUThb BOCIHPOM3BOAUMON MOJEJIbI0O AJIA Pa3jIUYHBIX PErrOHOB
uHunuaTtuBel «OAMH MOsAC, OAWH OyTh». McciieqoBaHue mnokasasno noTeHuuaa AIGC B JONOJIHEHUM, a He 3aMelleHUUn
YyeJIOBeYeCKoro IpenojaBaHusa OJjarofgaps HHTEJJIEKTYyaJIbHOMY CO3[JaHUI0 KOHTEHTa M a[alTHBHBIM TPaeKTOPUAM
o0ydeHus. HecMoTpsA Ha HasmMure MeTOA0JIOTMYeCKHX OTPaHUYeHUH, TaKUX KaK HeOO0JIbIION 00beM BEIOOPKU 1 OTCYTCTBUE
NPAMBIX U3MEPEeHUU pe3yJIbTaTOB yYaIluXCsd, MOJyYeHHble BBIBOABI 3aJI0XKUJIU OCHOBY [JIA YCTOMYMBOU W KYJIBTYPHO-
YyBCTBUTEJIbHOUN MHTErpaliy TeXHOJIOTUI B MeXAyHapoJHoe 0Opa3oBaHUe MO KUTANCKOMY A3BIKY
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